INTRODUCTION
Larvae of the honey bee (Apis mellifera L.) depend completely on adult worker bees for their food. An important component of the larval food is a proteinaceous secretion of the hypopharyngeal (HP) glands (JungHoffmann, 1966) . During summer, the larvae are fed by nurse bees 5 to 20 daysold with fully developed HP glands which show high rates of protein synthesis (Brouwers, 1982) . In winter, when there is no brood in the colony, the glands are fully developed (hypertrophied), yet demonstrate low rates of protein synthesis. However, when the queen starts laying in the spring, or when brood is introduced artifi-cially, protein synthesis of HP glands is activated and increases to a maximum within 3 days (Brouwers, 1982 (Brouwers, , 1983 .
The activation of HP glands appears to be a complicated process. Juvenile hormone (JH) has been shown to control the development of this gland (Rutz et al., 1976; Fluri et al., 1982) . Buhler et al. (1983) (Brouwers, 1983 (Brouwers, 1982) ; as do broodless bees in summer (Brouwers, 1982; Huang & Otis, 1989) . Huang (1988) (Huang, 1988; Huang & Otis, 1989) . For simplification, &dquo;signal&dquo; will be used throughout this paper, but it does not exclude the possibility that there may in fact be several signals acting in concert.
By using colonies divided into broodright and broodless portions with either single or double-screens ( Fig. 1 A) , and comparing the in vitro activity of the HP glands of bees from the different colony treatments, this study was conducted to test if the signal from the brood fits one of three alternative hypotheses concerning its nature (Fig. 1 B) .
Determination of the total protein content for each pair of glands was used as estimates of their sizes. Although the protein content of glands does not strictly measure gland size, there is apparently a positive relationship between the two (see Fig. 2 of Brouwers, 1982 (Ruttner, 1975) . The single-screen or double-screen divider board was inserted into the hive 24 cm from one wall and 13 cm from the other (Fig. 1A) Single-screen hive (S in Fig. 1 Control hive (C in Fig. 1 (Brouwers, 1982 (Koeniger & Veith, 1984) . While this pheromone could be used as a signal for HP gland activation, it is unlikely for two reasons. First, while the pupal stage was found to contain the pheromone component (Koeniger & Veith, 1983) , it was ineffective in inducing HP gland protein production (Huang & Otis, in press). And second, olive oil, which was reported to have similar effects as synthesized pheromone (Koeniger & Veith, 1983) , also failed to activate HP glands (Huang, 1988) .
The fact that HP-gland activation requires direct access of worker bees to brood does not necessarily mean that a surface pheromone is involved. Indeed, there could be a pheromone with a small active space from the brood, but physical properties of the cubicle or even a behavioural signal from the brood are other alternatives. Further experiments are required in order to decide which of these factors is operating.
All broodless bees (bees from CO, SO and DO) had comparable low HP-gland activity, yet bees from completely broodless hives (CO) had significantly higher protein contents than either broodless bees separated from brood (SO, DO) or brood-right bees (Si, D1). Therefore, it appears that some factor from the brood was influencing the development of the glands, but not the ability of the gland to synthesize protein; and also this factor could travel through both kinds of screen. In addition, it is of interest to note that this factor actually inhibited rather than stimulated HP-gland development. It is therefore quite clear that the brood factor influencing the gland development is different from the one affecting the activation of protein synthesis.
While Brouwers (1982) (Huang, unpublished data) , and that hypertrophied glands (large-sized glands) also have lower gland activity because they are usually associated with broodless conditions (Brouwers, 1982) . Thus, medium-sized 
